In this paper we describe an analytical model to determine the innovation capability of a small and medium enterprise (SME) as the first step towards the continuous improvement of performance in such a dimension of an organization. The model first assesses organizational variables and classifies companies by using the Flowsort™ multicriteria method. As second step, the classification module categorizes SMEs into four classes of companies: passive, reactive, proactive, proactive. From this sorting and the subsequent analysis of the variables measured by the survey, it is determined the set of best management practices for innovation that the company needs to implement in order to increase their level of performance. The application of the model to nine companies in Chile is shown along with numerical results. Evaluations show that the classification is consistent with expert judgment and that effectively identifies those areas that contribute most to the increase of the innovation capability in the SMEs.
Introduction
In many countries, research organizations are devoted to the phenomenon of innovation and they have given courses of action to be followed by the companies in their regions in order to reach profitable and competitive innovation levels. Monitoring of management processes in organizations which are characterized by outstanding levels of innovation, particularly in tangible products, combined with the observation of best business practices, has shown to be a convenient task to fulfill since global innovation does play a key role in the growth and advance of nations. Today, experts agree that the widening gap between developed and emerging countries is not due to differences in capital investments, but to their development in the area of technological innovation. This paper aims to provide a tool for augmenting innovation in emerging countries.
This work began with an adaptation of a measurement tool for national application [1] preceded by the original research of Boly [2] in a group of French SMEs, where a number of 13 selected management practices based on survey data were found to be positively correlated with the good performance in traditional innovation output variables, such as patents of new developments. Progressively, several other works [3] [4] and national applications [5] have been designed to quantify, synthesize and to incorporate new practices, thus giving origin to the work reported in this article. In this work, special attention is given to other studies seeking to establish patterns of innovative companies as measured through surveys. We compare and integrate other three methodologies in order to detect similarities and rescue the positive aspects to be added to an inventory of good practices of innovation. The common denominator in all four methodologies (three former studies and the present one) is the compliance to the indications and suggestions proposed by the OCDE in the collection and analysis of data on business innovation, indications that are published in the "Oslo Manual" [6] . The new measurement tool was applied in 2011 to nine companies in order to conduct an exploratory study and allow their classification according to the innovation performance level.
Theoretical Background of the Multicriteria Analysis of the Innovation Dynamics
The assessment of the innovation capability of a SME based on the performance analysis of various business management areas or dimensions that are known to have a positive impact in enhancing innovation, is the starting point for performing further studies about what practices are more effective out of a set of possible ways for improving innovation capability. The approach followed in this work identifies enterprise innovation profiles by using multicriteria decision making (MCDM) models. The criteria are related to the most significant factors that explain the innovation capability in an organization. Based on [2] , in [4] thirteen management practices that are most used by innovative enterprises are listed; these practices include aspects or dimension such as: product design planning, innovation project follow up, strategic level involvement, portfolio management, team control and feedback, infrastructure, competence-based management, incentives and support, collective learning, knowledge management, technological surveillance and business intelligence, networking, and worker's participation in innovative ideas. These practices can be assessed by quantitative and qualitative variables and incorporated in a measurement instrument. However, the practices and their intensity need adaptation to the local o regional context due to differences in organizational culture and characteristics of the national system of innovation.
From the theoretical point of view, given a set of criteria or dimensions and a set of choices or course of actions, the problem is to classify or sort a company into one of those possible categories based on the values obtained for the evaluation criteria.
The classes or categories of SMEs can be: "Passive", "Reactive", "Preactive" and "Proactive" by following the characterization of their innovation strategies as given by several authors [3] [7] . By Passive SME we mean a company with little or none innovation activity, by Reactive one that acts only as a response to a serious threat, by Preactive, one that shows some innovative performance, and by Proactive a leading company with a recognized performance in innovation.
Since sorting a company in a class is different from establishing a multicriteria ranking, we use an overclassification tool. A relatively new method for doing this, is FlowSort™ [8] which is utilized for assigning actions (choices) to a set of completely ordered categories; these categories are defined either by limiting profiles or by central profiles (named "centroids"). In what follows, limiting profiles will be used since they adapt better to the problem under study. The assignment of an action to a category is based on the relative position of this action with respect to the defined reference profiles in terms or incoming or outgoing net flows of the Promethee MCDM model. In Flowsort, the set A of n actions (enterprises in our application case) to be sorted, are evaluated on q criteria G j (j = 1...q) to be maximized.
The categories C are delimited by two boundaries and they are ordered as C 1 > … > C h > C l > … > C k , where C h > C k , with h < l, which denotes that C h is preferred to C l . Let R = {r i ..., r K+1 } be the set of limiting profiles. Thus, a category C h is defined by an upper and lower profile, denoted as r h and r h+1 respectively. At the same time, r h is the lower profile of C h−1 and r h+1 is the upper profile of C h+1 . Let π(x,y) be the preference of action x over an action y, as in the Promethee method. Thus, on the basis of these preferences, positive, negative and net flows of each action x in R are computed by Equations (1)-(3). Where ̇ = R ∪ {a i } is the extended set of profiles, regardless limiting or central profiles. That is, the flows are averaged over the cardinality of set ̇. The rules for assigning actions a i to a category C h are given by Equations (4) and (5) when using limiting profiles. If contradiction arises between (4) and (5) then net flow is used to make final decision.
,
Seen as a process, once a SME has been sorted into a category, an intervention program can be put in place as to coach the innovation. A concrete experience is developed in the following section.
Supporting Innovative Processes in SMEs
A first model to measure the innovation management practices at industrial SMEs was designed and first tested in three companies [5] and later expanded to nine new case studies. In general, the results have shown that less than 25% of the SMEs classified in the preactive and proactive classes, or 75% were passive or reactive. Also, that the sorting tool gave an outcome consistent with an expert panel's opinion in all of the cases. From the evaluation of the case studies and the comparisons with other methodologies for assessing the innovation performance that are being applied in Chile we decided to include two additional criteria regarding the organizational culture (Dimension N°1 in Table 1 ) and the ability to manage returns on the investment (ROI) in innovation (Dimension N°8 in Table 1 ). A new multicriteria survey was developed by integrating criteria from three other models being used in Chile and from the literature. The common denominator of all models is compliance with the indications proposed by the OECD for gathering and analyzing data on enterprising innovation [6] . The models used as a basis were: The four methodologies integrated in this study are focused on the "subject", i.e. the company, and the classification is into four categories: 1) passive, 2) reactive, 3) preactive, 4) proactive. Each category can be considered a fuzzy set to which the company as subject belongs, according to multiple criteria measured by variables that can be qualitative, through a Likert scale, or else quantitative.
The Survey
The aim of the comparative study was to obtain a synthesis of key areas in which the evaluated methodologies agree mostly, yielding a total of eight key dimensions or areas as shown in Table 1 . First Model (2010) denotes our former survey and Second Model (2012) the one presented here. The 2012 survey includes a total of 20 questions all of them using a five-level Likert scale. In the survey, Level 1 means No presence of the aspect being considered or Total disagreement with the practice, whereas Level 5 means Absolute presence of the aspect being considered or Total agreement with/execution of the practice.
Model Application
The improved survey was placed on Internet by using a public domain survey manager: a number of 25 SMEs in 
different areas of business were invited during the months of November and December 2011. Nine of them were completed and evaluated in the field. Table 2 and Figure 1 show a summary of the weighted average score (boldfaced the best criteria for each company) by using the Likert scale of five levels (one to five score). Table 3 shows the final results obtained by using the Formulas (1) through (5) of the FlowSort™ method. Table 4 shows the SMEs business sectors. The scores in Table 2 were obtained from the questions concerning the dimensions listed in Table 5 . For each dimension, there were from two up to four statements for which the interviewed company's officer had to provide his/her agreement ranging from 1 (total disagreement) to 5 (total agreement). Furthermore, we mapped the answers in the scale 1 to 5 on the [0,1] normalized interval in steps of 0.25 points. That is, Level 1 maps onto 0.00, Level 2 onto 0.25, Level 3 onto 0.50, Level 4 onto 0.75, and Level 5 onto 1.00. Recall that in the Likert scale a value 1 means "very much in disagreement", 2 "in disagreement", 3 "neutral", 4 "in agreement", 5 "very much in agreement".
Thus, the scores in Table 2 are of qualitative nature; nonetheless the sorting method treats them as numerical scores. For example, the value 0.375 in E1-G1 (Innovation Culture) in Table 2 is the result of two questions (see row 1 in Table 5) , one answered with level 3 and the other answered with level 2, each with same weight, so that 0.375 = 0.5 ⋅ 0.50 + 0.5 ⋅ 0.25. Likewise, for each of the eight criteria, the inner questions and criteria were given equal weights, but these weights of criteria and questions may be modified in other application. Due to the normalization in the scores, the limiting profiles r 1 = 1.00; r 2 = 0.75; r 3 = 0.5; r 4 = 0.25; r 5 = 0.0 were equally applied to the eight criteria G i (i = 1 ... 8). In addition, the π function used in Equations (1) and (2) was a step-function, that is if x > y (x preferred to y) then π = 1 otherwise π = 0. 
A Service Platform
Classifying an enterprise into a category, let this be Passive (little or none innovation activity), Reactive (acts only as a response to a serious threat), Preactive (shows some innovative performance), Proactive (complies remarkably with all of the best practices) is an important mean but not the end proper. It provides the base for developing a service of measuring and benchmarking in the first place. More important, however, is providing advice to the enterprise in the specific ways the company leaders and workers can improve the performance. This gives place to a second type of service which is the change management process. This is an ongoing project at our university in the Industrial Engineering Lab, which by means of web-based information services, university workshops, student cooperative work, among other initiatives, seeks to help SMEs to continuously improve their innovation capability by enhancing the innovation management practices. Section 5 gives a summarized overview of the practices and what is measured in the survey.
Synthesis of Innovation Best Practices
Best practices are a coherent set of documented actions or procedures that on previous occasions have provided verifiable good or better results ; their peculiarity is that if applied again in a context as close as possible to the original, the results will be equally positive. The following recommendations and process models, deliver ways of conducting business areas to an environment of continuous innovation. The sections are exactly the same which includes the method of assessing the level of innovation, which measures the extent to which these recommendations are addressed successfully in the enterprise.
Innovation Culture
The organization tolerates failure and encourage failing as early as possible to avoid rising costs when developing Table 4 . Surveyed companies and their lines of business.
Enterprise Line Of Business

E1
Manufacture of paper and cardboard articles.
E2
Manufacture of furniture, mainly of wood.
E3
Printing activities and related services.
E4
Production of movie films, television activities.
E5
Manufacture of pipes and hoses for construction, manufacture of other plastics articles.
E6
Production of bread, bakery and confectionery products.
E7
Automation projects, manufacture of other kinds of machinery for general use.
E8
Production of bread, bakery and confectionery products. Preparation of other food products.
E9
Wholesale of machinery, tools, equipment and materials. Manufacture of pumps, compressors, hydraulic systems, valves and faucets. 
Concept creation/ generation
Frequent meetings to promote creativity. Participation and integration of suppliers and customers to contribute to or develop new concepts.
Design tools and activities
Existence of a company area responsible for the innovation process, with defined methodologies and action plans. Use of computer-based tools for designing products/processes. Existence of a computational platform for storing, protecting and consulting the information (knowledge belonging to the company).
Human resources management
Existence of continuous and up-to-date control on the personnel's training level. Considering encouragement of the employees to contribute and participate with new ideas.
Strategy
Integration of promotion with innovation in the organizational strategy. Joint work with high technical knowledge institutions specializing in research and development.
Customer approach policy.
Project Management
Existence of a fair process of professional analysis for selecting projects. Participation of specialized projects teams. Participation in competitive funds that can strengthen the investment.
Knowledge management and Intellectual Property
Existence of a plan to strengthen organizational learning. Adequate level of protection and handling of the company's intellectual property.
Presence of benefits associated with the generation of patents.
Capitalization/ROI management
Careful project evaluation and worst case analysis. Innovation projects portfolio management.
new concepts. Top and senior managers communicate as many employees as possible that failure risks are part of the corporate strategy, so that employees live in an environment where providing new ideas is always desired by the organization, even if the results are not the expected ones. Moreover, there is fluent communication between hierarchical levels through posters, newsletters, easy access to managers or bosses concerning new ideas, the stimuli for seeking participation, and organizational meetings. The meetings involve ideally the whole organization in an environment without existence of levels of command, so that everyone can talk as equals, remembering that the sense of the meeting is to convey new ideas and discuss the existing ones; the meeting ends with summaries of the ideas discussed. In terms of communicating the objectives of the organization, this includes poster publication of mission, vision and values, or by the web and internal bulletins, allowing employees to meet the mission statements continuously so they end up being internalized. This ensures that the ideas emerge keeping in mind the intentions of the company.
Concept Creation and Generation
Organizations hold frequent meetings to promote creativity. They set in the short and medium-term, programs of mandatory meetings within the business activities where everyone may propose changes to the company (at least once every six months). The sessions are arranged within working hours to ensure full participation and consist of The company studies and tracks the use the customer gives to the product or the offered service. In the case of custom products they visit the customer facilities to know their reality. They present prototypes of new products/services to a group of clients to collect opinions before market launch. A common practice is also including suppliers in the generation of ideas by consulting them on a regular basis about new inputs (materials, parts, equipment, technologies, etc.) that can generate new business opportunities for the company. Usually, suppliers are invited to get involved early in the development of new projects by practicing concurrent engineering methodology.
Design Tools and Activities
Innovative companies have a team responsible for the innovation process. They have created an area where the main task of its members is the search for new projects. People should be sought for this work within the company in order to ensure that they are aware of the needs, objectives and capabilities of the organization. The main aspect to look at this area is the ease of communication with all other areas of the company, including top positions.
Companies strengthen efforts to collect ideas by keeping an updated program of creative sessions, attached to the suggestions of practice 5.2 above. The information collected is sorted and stored by the computer, in order to rescue what is essential to start a new project. There should be design support methodologies, such as documentation with the company's own regulations and the recommended standards that new products must meet. This will be a test protocol which should also include quality standards to which the company adheres. Depending on the characteristics of the business, the company must have appropriate design tools, namely, leading computer programs, in order to maintain some complexity in the design, in addition to the advantages of more advanced programs. It is essential that professionals are trained for using design software and tools (CAD, virtual reality, rapid prototyping, and decision support). Use of ICTs to collect the information and guarantee access to it within the company is also a key point. This may be accomplished by enabling a virtual space (e.g., a database), which in a small business may be just a computer exclusively for this type of use. The stored information is entered and managed exclusively by the innovation area or by the specific projects, but access to such information should be wider, so that it can be used for the birth of new ideas or in ongoing projects. Since information is a fundamental part of the wealth of the company, it is essential to keep it closely guarded.
Human Resources Management
Most innovative companies have continuous knowledge of the personnel's training level, such as courses and specific skills of the employees. Each training action must be recorded in a database for the ease of recovery. The company makes a list of the main skills or types of training that it needs; based on these, it develops tests for measuring the competences with particular emphasis on identifying gaps in knowledge that may lead to processing errors or accidents. If a very low level of knowledge is detected some operator training program is essential; or the employee can be put to work with a better evaluated worker, explaining him/her the reason. Best performers in innovation award their employees to stimulate them in the contribution to innovation. Awards are massively published to recognize employees who actively participate in brainstorming sessions or the innovation projects being considered. In the budget, in periods varying from one company to another, monetary resources may be allocated to fund the delivery of cash bonds or the purchasing of items or services for prizes to the most successful ideas. It should be emphasized that in the medium term it is expected that the contribution of ideas are born not only in search of prizes, but from a rooted culture of innovation.
Strategy
Innovative firms place innovation as one of the pillars of their competitive strategy, by assigning resources, and defining KPI (key performance indicators) for measuring their achievements. They develop a strategic plan, which includes an analysis of market, financial and technological capabilities. Based on the results, they set goals for the amounts of investment in innovation and the generation of new ideas. Innovation seen as a strategic factor allows employees to align with the creation of new ideas. Regarding networking for enhancing innovation capability, companies work jointly with competent R&D institutions and/or developers. For instance, they post R&D and innovation opportunities to university students (thesists), taking advantage of lower costs but rewarding the stu-dent's professional work to maintain their motivation. Companies search the needs of R&D centers for applied research and closely monitor the studies made at these centers to capture new knowledge. They develop market research, surveys and focused marketing efforts to reveal trends or emerging needs in order to identify what aspects to enhance in existing services or products and eventually discover new business opportunities based on needs where there is yet an unclear competition. The application of surveys can reveal customer dissatisfaction or opportunities for value-adding add-ons to existing products.
Project Management
Innovative companies practice objectiveness in the project selection process. They have a team of professionals specializing in project evaluation, or a trained workforce, whose skills deliver confidence to the organization that the selection process will be objective and professional. The methodology can be accessible in search of greater transparency and motivated employees by previously knowing the outweighing aspects when their ideas are evaluated. The companies also invest in adequate planning of the innovation project and follow rigorously the execution of the projects. They have project supervisors with established standards in place so that accountability may be demanded to managers when abnormal events occur without preference or subjectivity. The responsible for the monitoring of projects in conjunction with the project manager must document progressive learning and relevant aspects in order to enrich the knowledge of activities, which can be consulted in future projects. Best performers also strengthen the resources for innovation projects. They define an innovation budget in the overall budget to avoid excessive bureaucracy in obtaining resources for short or unexpected projects. Investment limits are established and justified according to the company's strategy, thus improving transparency for other areas of the business.
Knowledge Management and Intellectual Property
Innovative companies strengthen and plan the personnel training. They create files or presentations on new processes or equipment that is used in projects, so they can be addressed later by employees who have not participated in those projects that generated the knowledge. If the acquisition of new equipment is accompanied by training, attendees are evaluated and the best qualified rescued to subsequently transmit the knowledge to other employees through simplified training. Learning about new machinery or processes is measured on the employees. Another aspect deals with the protection of intellectual property. A company must inquire about the rules of intellectual property protection. If the company does not have a lawyer or specialist in charge, it seeks to define protection policies. Once such policies are defined (its thoroughness varies according to the philosophy and purposes of the organization) the company ensures that all staff is aware of these. They massively inform through meetings or brainstorming sessions, on the importance of not disclosing information about the company projects that could be misused by competitors or other companies. Depending on the characteristics of the innovation, the company may need to hire specialists for the administrations of patents and the subsequent technology negotiations.
Capitalization and ROI Management
This aspect may apply to any type of organization but in innovative companies it becomes crucial. It concerns the thoroughness of the project evaluation. In order to reduce the risk of falling into projects that lead to losses, the company should strictly follow the evaluation and selection process, as a practice. It is advisable to discuss what happens with projects against pessimistic scenarios (e.g., the emergence of strong competition in a new product before recovering the investment, the obsolescence of the technology utilized in a project of process improvement, etc.). Companies seek to invest in process, market and organization all at the same time, besides innovating in products or services; this guarantees the company's efficiency, savings and organizational strength to support the launch of new products or entry into new markets. The diversified investment allows the facing of failure on a given project, with the success of the other projects that can make up the losses. In case of facing a failure, the company should study the causes, document them and if necessary, propose a reformulation of the evaluation process. On the other hand, it is essential to work with an attorney or a knowledgeable professional on the subject to know when patenting ideas as to acquire patents of competitors who may threaten existing businesses. Also, the instruction to the responsible professional to seek opportunities for selling patents or licenses of the company's creations; this will allow risk-free steady incomes.
Conclusion
Measuring innovation is only the initial step in the search of better performance in this management domain of an organization; it allows the diagnosis from which to choose directions for continuous improvement of the innovation capability. Hence, the need to complement existing measurement methods by proposing best innovation practices to correct the issues identified as weak in the organization. Many existing surveys on innovation collect data by consulting general aspects of the business in relation to what they consider as innovation (product, process, marketing, or organization), but they do not bring benefits to the respondents; the results are presented in statistical reports or studies of information-processing institutions. In this paper we presented the idea of assessing and incorporating Best Innovation Practices so that the participants under study become actors of the change management process by performing actions motivated by the measurement and recognition of their own capabilities. Best Practices, as models of actions and processes, can be subjective or arbitrary for the decision maker, if they are not properly justified. For supporting and ensuring the validity of these, it was essential to carry out a comparative study of four methodologies. As the theoretical foundation that builds both the survey and the collection of bestpractice methodologies, there is the international recognition of such practices, as discussed in the literature. The results of the survey's implementation revealed that there is not a direct relationship between the size, the resources, or the type of business, with its capacity for innovation. Neither can we conclude that firms with low innovation potential share behaviors or weak areas. This clearly indicates that there is no single path or recipe for success in innovation, but it does recognize that it is possible for each company to find where the increased efforts must be focused in order to transform a specific success in a process of continuous innovation.
